Recently, it was proposed that some papillary thyroid carcinomas (PTC) will no longer be termed 'cancer' and are christened as 'noninvasive follicular thyroid neoplasm with papillary-like nuclear features' (NIFTP). As this is a recent definition, little information is available about NIFTP. The objective of this study was to report the frequency, ultrasonographic appearance, cytology result and long-term evolution of cases of NIFTP seen at our institution. We excluded tumours ≤1 cm. The sample consisted of 129 patients. Sixty-four patients were submitted to total thyroidectomy and 65 to lobectomy. These patients with NIFTP did not receive radioiodine. NIFTP corresponded to 15% of cases diagnosed as PTC >1 cm. An ultrasonographic appearance considered to be of low suspicion for malignancy was common in NIFTP (32.5%), whereas a highly suspicious appearance was uncommon (5%). NIFTP frequently exhibited indeterminate cytology (62%), while malignant cytology was uncommon (4%). The patients were followed up for 12-146 months (median 72 months) after surgery. None of the patients developed structural disease during follow-up. Comparing the concentrations of thyroglobulin (Tg) and anti-Tg antibodies (TgAb) obtained 6-12 months after surgery and in the last assessment, none of the patients exhibited an increase in these markers.
Introduction
Recently, it was proposed that some papillary thyroid carcinomas (PTC) will no longer be termed 'cancer' and instead be called 'noninvasive follicular thyroid neoplasm with papillary-like nuclear features' (NIFTP) . This tumour has so far been diagnosed as 'noninvasive encapsulated follicular variant of PTC' (noninvasive E-FVPTC). Recurrence was not observed in patients with NIFTP ) and was very rare in patients with noninvasive E-FVPTC of previous series, even when they were submitted only to lobectomy . As most physicians still manage these cases similar to classical PTC, the name change aims to reduce overtreatment and to minimize the psychological impact of the diagnosis of 'cancer' . It is estimated that about one-fifth of patients currently diagnosed with PTC could have their diagnosis changed to NIFTP .
It is important to point out that not all cases diagnosed previously as noninvasive E-FVPTC can automatically be considered NIFTP, as the diagnostic criteria for E-FVPTC were not uniform and well-defined criteria for NIFTP were proposed only now . As the
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definition is recent, very little information is available about NIFTP. Most studies describe the preoperative characteristics of FVPTC in general without a distinction between the encapsulated and non-encapsulated form. Few studies report the characteristics of E-FVPTC but group tumours with and without invasion/infiltration, and specific information about noninvasive E-FVPTC is scarce (Jang et al. 2015) . As we can see, not all cases diagnosed previously as noninvasive E-FVPTC meet the careful definition of NIFTP . Furthermore, on account of the removal of the designation 'cancer' will imply, as desired, a reduction in management (treatment and follow-up), more data regarding the long-term evolution of these tumours are desirable.
We published previously the evolution of 57 patients with noninvasive E-FVPTC >1 cm submitted only to lobectomy (Rosario et al. 2014) . The objective of this study was to report the frequency, ultrasonographic appearance, cytology result and long-term evolution of cases of NIFPT (defined using the recent criteria of Nikiforov et al. (2016) ) seen at our institution.
Patients and methods
This was a retrospective study. First, we reviewed the cases of all patients with a diagnosis of noninvasive E-FVPTC seen at our institution: (i) thick, thin or partial capsule or well circumscribed with a clear demarcation from adjacent thyroid tissue; (ii) follicular growth pattern; (iii) unequivocal nuclear changes of PTC; and (iv) absence of capsular or vascular invasion. Tumours with insufficient nuclear changes for the diagnosis of PTC did not receive the diagnosis of E-FVPTC as they do not meet criterion (iii) described above. Finally, to meet the definition of NIFTP , 8 cases were excluded because they exhibited 'true' papillae >1% or cell/morphologic characteristics of other variants of PTC. We also excluded tumours ≤1 cm (n = 5). The final sample consisted of 129 patients.
The results of preoperative ultrasonography (US) and cytology were reviewed. Based on the US features, the nodules corresponding to the tumour (NIFTP) were classified according to ATA (Haugen et al. 2016) as high suspicion ( Fig. 1 ), intermediate suspicion ( Fig. 2 ), low suspicion ( Fig. 3) , very low suspicion or undefined. The last classification corresponded to iso-or hyperechoic nodules with some suspicious finding, that is, irregular margins, microcalcifications, taller than wide shape or rim calcifications with a small extrusive soft tissue component (Haugen et al. 2016) . The results of cytology were classified according to the Bethesda System as (i) non-diagnostic, (ii) benign, (iii) follicular lesion or atypia of undetermined significance, (iv) suspicious for or follicular neoplasm, (v) suspicious for malignancy and (vi) malignant (Haugen et al. 2016) .
Sixty-four patients were submitted to total thyroidectomy and 65 to lobectomy. Radioiodine was not administered to any of the 129 patients with NIFTP. Seven patients had papillary microcarcinoma associated with the main tumour. 
Results
There were 110 women and 19 men ranging in age from 16 to 76 years (mean 46 years). Median tumour size was 3.5 cm (range, 1.1-7). Among the cases diagnosed at our institution as PTC >1 cm, 15% were NIFTP.
An US appearance defined as low suspicion of malignancy by ATA (Haugen et al. 2016) was common in NIFTP, while a highly suspicious appearance was rarely observed (Table 1) . NIFTP more frequently exhibited indeterminate cytology (Bethesda categories iii or iv) (62%), while malignant cytology was uncommon (4%) ( Table 2) .
Lymph nodes were removed in 12 patients (2 to 11 lymph nodes), but lymph node metastases were confirmed in only one case that had a papillary microcarcinoma associated with NIFTP. Complete resection of the primary tumour was achieved in all patients.
The patients were followed up for 12-146 months (median 72 months). None of the patients developed structural disease during follow-up after surgery. Table 3 shows the behaviour of Tg and TgAb comparing the concentrations obtained 6-12 months after surgery and in the last assessment.
Discussion
First, we emphasize that this study included a large number of patients with NIFTP (n = 129) using the recommended criteria . To our knowledge, this is the first study to describe the US appearance of these lesions and the second that has reported the results of cytology (Maletta et al. 2016) . We also report the evolution after a follow-up period of up to 12 months for patients not treated with radioiodine, half of them submitted only to lobectomy. In contrast to the multicentre study , which included little information about the follow-up protocol of the patients (Pradeep 2016) , this protocol was uniform in this study and followed that recommended for patients not submitted to radioiodine (Haugen et al. 2016) , including periodic neck US. In addition, the behaviour of Tg and TgAb in the last assessment was reported.
As in the original publication , some cases diagnosed previously as noninvasive E-FVPTC did not meet the definition of NIFTP, which is more rigorous. Nevertheless, at our institution NIFTP corresponded to 15% of the patients diagnosed with PTC, showing the relevance of these lesions in clinical practice and the negative impact if these patients were overtreated (surgical complementation, radioiodine, TSH suppression) and submitted to more rigorous follow-up.
Using the US classification of ATA (Haugen et al. 2016) , in the case of nodules >1 cm, 63.3% of lesions Table 1 Result of ultrasonography in NIFTP.
Category according to the ultrasonographic classification of the American Thyroid Association (Haugen et al. 2016) NIFTP (n = 120)* 
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measuring up to 1.5 cm and 95% of lesions >1.5 cm would have an indication for fine-needle aspiration (FNA). Thus, according to the current indications (Haugen et al. 2016) , most of these lesions (NIFTP) will be submitted to FNA. In contrast to classic PTC that more frequently exhibits a highly suspicious appearance on US and rarely a low suspicion (Jang et al. 2015 ; Rosario PW & Silva AL, unpublished observations), a highly suspicious appearance was uncommon in NIFTP (5%) and one-third of the patients had US of low suspicion. To our knowledge, no study has so far reported this information (US in NIFTP), but a previous series analyzed the characteristics of noninvasive E-FVPTC (n = 20) and also found that highly suspicious nodules on US are uncommon (Jang et al. 2015) . Regarding cytology, approximately 25% of the cases of NIFTP exhibited cytology suspicious for malignancy (PTC). This percentage is similar to that reported in a previous study that specifically evaluated the cytology result in NIFTP (Maletta et al. 2016) . In addition, in noninvasive E-FVPTC, 25-45% of cases can have cytology suspicious for PTC (Strickland et al. 2015 , Faquin et al. 2016 , Mehrzad et al. 2016 . In these cases, it has been proposed that a predominance of microfollicles without papillae, pseudoinclusions or psammomatous calcifications would identify lesions that are more likely to be NIFTP . Cytology was indeterminate in approximately two-third of cases of NIFTP in this study and in another series (Maletta et al. 2016) , and in 30-70% of cases of noninvasive E-FVPTC in previous studies (Strickland et al. 2015 , Faquin et al. 2016 , Mehrzad et al. 2016 . When the nuclear alterations required for the histological diagnostic of NIFTP (score 2 or 3 ) are observed in cytology classified as indeterminate, benign follicular lesions are unlikely, but the distinction between NIFTP and invasive E-FVPTC is not possible (Maletta et al. 2016) .
Unfortunately, we did not evaluate this score in our cytology samples. Although we did not perform molecular tests, previous studies have shown that mutations in BRAF are not expected in NIFPT , while mutations in RAS and a 'suspicious' profile in the Afirma Gene Expression Classifier test ) may be observed.
The median follow-up time was longer than 5 years. In this respect, it is known that 80% of recurrences occur in these first years. None of the 129 patients presented structural disease or an increase in Tg or TgAb during follow-up, although they did not receive adjuvant therapy with radioiodine and half of them were submitted only to lobectomy. These results confirm the indolent course of these lesions after complete resection.
In conclusion, in this study, NIFTP corresponded to 15% of the cases diagnosed as PTC. The appearance of NIFTP as a highly suspicious nodule on US was uncommon (5%). Malignant cytology was observed in only 4% of cases of NIFTP and cytology was indeterminate in most patients (62%). Finally, none of the 129 patients with NIFTP (65 submitted to lobectomy and none of them receiving radioiodine) developed structural recurrence or had an increase in Tg or TgAb.
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